Abstract. In the present paper, the reduction of some proofs in [3] is presented. An entropic inequality for quantum state and bi-stochastic CP super-operators is conjectured.
Introduction
For the notations, readers are refereed to [3] . So-called quantum operations are completely positive (CP) and trace-preserving (TP) linear super-operator Φ, it is also called quantum channel, stochastic CP super-operator, by which the decoherence induced in an d-level quantum system H d are described by the map entropy S map (Φ). When stochastic CP superoperator is unit-preserving, it is called bi-stochastic. In particular, depolarizing channels own an important role, for instance, Roga and his colleagues in [3] 
where dµ is the normalized measure on the sphere.
Main Results
Proof. Now let
It suffices to prove S
. This is equivalent to the following statement:
is the Jamiołkowski state and J(Φ) = Φ ⊗ ½(|½ ½|) is the dynamical matrix of quantum channel Φ. Now by the Kraus decomposition of Φ:
It follows from the Lemma 1.1 that
Therefore it follows from Schwarcz's inequality that
Combining Eq. (2.1) with Eq. (2.2) gives that
Remark 2.2. In [3] , Roga et al. used the following fact that let µ be the Haar measure on the unitary group U(n) and let A be a n 2 × n 2 matrix, then
where S stands for the swap operator: S |µν = |νµ .
Proof. Since the function f (t) = − log
(n 2) is a contiguous, increasing function, it follows that
i.e., S min 2 (Λ n ) is a monotonic increasing function of S map 2 (Λ n ). This fact together the above proposition 2.1 implies that the conclusion.
It will be useful throughout the present paper to make use of a simple correspondence between the spaces L(H, K) and K ⊗ H, for given Hilbert spaces H and K. The mapping vec : L(H, K) −→ K ⊗ H can be defined to be the linear mapping: vec(A) = mµ A mµ |m ⊗ |µ = mµ A mµ |mµ for every operator A ∈ L(H, K), where {|m } and {|µ } are the standard basis for H and K, respectively. When the vec mapping is generalized to multipartite spaces, caution should be given to the bipartite case (multipartite situation similarly). Specifically, for given complex 
Euclidean spaces H A/B and K
Proof. By the Lemma 2.4, 
Proof. In the present proof, a simple approach is given, which is different from the one in [4] .
Specifically, since Φ is bi-stochastic, it is easily seen that
Now from the Lindblad's entropic inequality; i.e.,
it follows that 
Proof. It suffices to show that when U = ½. Thus let U = ½. Clearly, it follows from the Lemma 2.6 that S map (Ψ) = S map (Ψ T ) when Ψ are bi-stochastic (Therefore so does Ψ T ). Since Thus the result can be generalized to the CP stochastic maps [3] .
